This paper examines the reasons for high rates of part-time employment amongst disabled workers in the UK. Evidence from the Labour Force Survey suggests that parttime employment provides an important way of accommodating a work-limiting disability rather than reflecting marginalisation of the disabled by employers. Differences in part-time employment within the disabled group are also examined.
Introduction
Disability is consistently found to have a negative impact on employment probabilities and earnings (Jones, 2005b) . The reasons for this are more difficult to distinguish, in particular studies have sought to identify discrimination against the disabled (Kidd et al. 2000 and Jones et al. forthcoming) . Whilst direct discrimination may take the form of unequal access to employment and unexplained earnings differences marginalisation of the disabled may also take the form of restricting opportunities for the disabled, for example, in particular sectors or non-standard forms of employment. However, Schur (2002) highlights two alternative explanations for the observed concentration of the disabled in non-standard forms of employment in the US. Firstly, disabled individuals may use non-standard employment as a way of accommodating their disability or as a transitional step to full time employment and, thus, they may have different preferences towards non-standard work. Secondly, disability benefits in the US impose a limit on earnings and therefore restrict the number of hours worked, encouraging part-time, rather than full time work for disabled individuals in receipt of benefit income.
While several studies in the UK have focused on the potential adverse effects of part-time employment on females (see for example, Manning and Petrongolo, 2004 and Petrongolo, 2004 ) these studies have not identified the important role it plays for the disabled. As in the US, disabled workers in the UK are more likely to be employed in several sources of non-traditional employment, for example on temporary contracts. However, the most significant difference is in the prevalence of part-time work between the disability groups. Currently, 11% of disabled male employees work part-time compared to 5% of the non-disabled group and 49% of disabled females working parttime compared to 39% of the non-disabled group. 2 The policy implications of this depend crucially on if the reasons underlying this represent constrained or voluntary choices for the disabled. If part-time employment provides the only viable source of employment due to the limitations imposed by their health, or, if it provides a path through which the disabled move from inactivity to full time employment then it should be encouraged. If, in contrast, employers are constraining the opportunities of the disabled by limiting them to non-traditional roles with fewer opportunities and lower average earnings this form of unequal treatment should be recognised.
This paper uses data from the Labour Force Survey (LFS) in 2003 to examine the causes of the higher incidence of part-time employment amongst the disabled. Using a bivariate probit model which takes into account selection into employment it is possible to control for differences in the characteristics of disabled workers that may affect their probability to be part-time employed. Predicted conditional part-time employment probabilities can be decomposed between the disability groups to identify the proportion of the part-time employment gap that is unexplained. This unexplained component is traditionally used to measure unequal treatment in the labour market. If, however, disabled individuals have different preferences for part-time work, through its role as a workplace accommodation this will also be included in the unexplained gap and discrimination cannot be identified directly. This paper attempts to separate marginalisation by employers from differences in preferences for part-time work by extending the method used by DeLeire (2001) to examine wage discrimination. The non-work limited disabled group, who have a longterm health problem that does not affect either the amount or type of work they can do, are assumed to have no reason to choose part-time employment as a source of accommodation, and thus any unexplained component relative to the non-disabled reflects only unequal treatment. In a similar decomposition for the work limited disabled the unexplained component will reflect both unequal treatment and differences in preferences. If, as DeLeire (2001), unequal treatment is assumed constant between the two disabled groups then the importance of part-time employment as a way of accommodating disabled workers can be identified.
The remainder of this paper is structured as follows. Section 2 briefly considers the previous evidence relating to disability and non-standard employment in the US and discusses how these effects may differ in the UK. Section 3 outlines the data and empirical methodology. Section 4 presents and discusses the results and section 5 briefly concludes.
Background
Several studies in the US document the concentration of disabled workers in nonstandard forms of employment including part-time employment (Schur 2002 , 2003 and Hotchkiss, 2004 Despite 27% of disabled part-time employees receiving disability benefit an increase in the earnings limit did not increase the earnings of disabled workers substantially suggesting the earnings limits set by benefits are far less important. Hotchkiss (2004) focuses specifically on part-time employment and identifies not only higher incidence of part-time employment amongst the disabled, but that the incidence of part-time employment of the disabled has increased from 27% in 1984 to 33% in 2000. She suggests the increase in the earnings allowance associated with benefit receipt in the 1990's may be a possible cause but that this trend is also consistent with employers willing to make accommodations in line with the Americans with Disabilities Act (ADA). She finds the growth in part-time employment was largely voluntary and again does not find evidence to support the existence of constrained opportunities by employers.
Whilst the theories relating to employer marginalisation and work place accommodation will apply in the UK, variations in the benefit regime and legislation may provide different incentives to undertake part-time employment. In the UK, incapacity benefit is intended for those who are unable to work due to sickness or disability, however, permitted work can take the form of earnings up to £20.00 a week for an unlimited period or earnings of less than £78.00 per week for a 26 week period. Thus, in a similar manner to the US, only part-time work is permitted whilst in receipt of disability benefit. 3 In the US, 9.5% of people claiming Social Security Disability Insurance (SSDI) or Supplemental Security Income (SSI) disability income programs are employed (Schur, 2003) , whereas in the UK the employment rate for incapacity benefit claimants is 4.3%.
As expected, a higher proportion of disabled part-time workers are in receipt of incapacity benefits than full time workers (Table 1) , but the figures are far lower than the corresponding rates in the US. The limited evidence therefore suggests disability benefits may contribute to the choice over hours but the dominant effect in the UK is on participation.
The introduction of the Disability Discrimination Act (DDA) in 1995 makes it unlawful to discriminate against disabled workers, whether employed full or part time. It also makes it the employers duty to make reasonable adjustments to the workplace or the employment contract to avoid disabled people being at a disadvantage in work. The implications for part-time employment are not obvious. Disabled individuals may have more freedom to request reductions in hours of work as a reasonable accommodation but equally employers make perceive it too expensive to make physical workplace accommodations for a part-time worker. Indeed the evidence, unlike in the US, shows the proportion of the disabled employed part-time employment has followed a similar pattern as the non-disabled group between 1994 and 2003, being fairly constant for females and increasing slightly for males (see Figure 1) . In contrast to the US experience following the ADA there is no evidence to suggest part-time employment of the disabled has increased amongst the work-limited disabled relative to the non-disabled since the DDA.
In addition, the role of part-time employment plays as a step into full time employment appears to be quite limited in the UK. Using evidence from the longitudinal element of the LFS, 7.8% of disabled part-time workers are found to be in full time employment one year later compared to 10.8% of non-disabled part-time workers. 4 This paper therefore focuses on the two dominant explanations in the literature, unequal treatment amongst employers and differences in preferences, which are thought to be driven by the need for shorter hours to accommodate the disability. A bivariate probit model estimated separately for each of the j disability groups (j= D 1 , D 2 , N) and for each gender. Where the latent variable determining employment is:
and where the observed variable ij E is related to ij E * as follows:
Those in employment ( ij E =1) are restricted to employees and the non-employed ( ij E =0 )
include both the unemployed and inactive. The part-time employment equation is
where the variable ij P , which is only observed if ij E =1, is related to the latent variable ij P * as follows: Since the focus of this paper is the part-time employment decision the estimates from the bivariate probit model are used to form the predicted probability of part-time employment conditional on employment ) ( C ij P . 10 The average probability for the jth group, with sample j η , is: 
For the non-work limited the unexplained gap is:
The first term on the right hand side of equation (4) (2001), it is assumed that disability has no unobserved effect on the non work limited disabled. In this case the non-work limited disabled are assumed to have no need to accommodate their disability in work, thus the unexplained gap (5) will only reflect unequal treatment in the hours of work equation. 13 If it is also assumed that any form of unequal treatment against the non-work limited disabled is equal to that experienced by the work limited disabled then the difference between equations (4) and (5) will measure the effect of workplace accommodations.
11 Note this differs from the total unexplained gap of a decomposition of (3) for the work-limited disabled and the non-disabled. Equation (4) represents the unexplained gap of the second choice decision only. 12 The non-disabled have been used as the reference category given their dominance in the population. The results are not sensitive to this and are similar if the pooled coefficient structure is used. 13 Of course unequal treatment in the employment equation may still exist.
This will be the case if all disabled workers are treated in the same way, but this will not hold if discrimination is related to the work-limiting nature of the disability. Even if this assumption fails to hold a lower bound of unequal treatment can be identified for the work-limited disabled.
Results

Descriptive Statistics
Part-time employment is a more important source of work in the UK than the US, representing 24% and 13% of employment respectively. 14 In both countries, part-time employment rates are higher for disabled employees than the non-disabled (see Table 1 
Bivariate probit
The results for the bivariate probit models estimated on each of the disability groups are presented in Tables 3 and 4 for males and females respectively. A likelihood ratio test indicates the rho parameter is significant at the 10% level for all specifications. 16 This supports the bivariate probit model adopted here and suggests that inferences may be misleading when no correction is made for selection into employment. In all specifications the correlation is negative, indicating that unobservables that affect employment positively have a negative effect on the probability of part-time employment.
The coefficient estimates from the employment equation are largely in accordance with expectations and since these influences are discussed elsewhere (see for example Kidd et al. 2000 and Jones et al. forthcoming ) the focus here is on the estimates from the parttime employment equation, which are qualitatively similar across the disability groups.
As expected, many of the variables influence part-time employment in the opposite direction to employment. For example, part-time employment decreases with age. In contrast, living in social rented accommodation and being a member of an ethnic minority has a positive effect on the probability of part-time employment.
There are some gender specific effects, possessing higher qualifications has a consistently strong negative on part-time employment for females. For work limited disabled males, having medium level qualifications reduces the probability of working part-time relative to the base group who have no qualifications. 17 In contrast for the non-work limited disabled and the non-disabled groups having the highest level qualifications (such as a degree) has a positive effect on part-time employment. Being married and having dependent children increases the probability of part-time employment for females, consistent with expectations. For males, whilst marriage has no significant effect, having another earner in the household reduces the probability of working part-time. 16 The only exception to this is for the work limited disabled females where the correlation lies just outside the 10% significance level. 17 The effects are only significant for qualifications, up to and including A levels.
The employment related variables have an important influence on the choice of hours, working in a small firm increases the probability of working part-time, whereas working in manufacturing, banking and finance, transport and communication and, for males only, construction decreases the probability of working part-time. Relative to being in a managerial role all other occupations have a positive influence on part-time employment, the marginal effect is strongest for males and females in sales and customer service occupations and for females in personal service occupations. Table 5 presents the specifications for the work-limited disabled that are supplemented with controls for the type of disability. Consistent with previous evidence (Blackaby et al., 1999 and Kidd et al., 2000) mental health problems (the omitted group) are found to have the most negative effect on employment for both disabled males and females.
Similarly, individuals with any health problems other than mental health have a lower probability of being employed part-time, confirming the severe labour difficulties faced by individuals in this group. 18 The number of health problems, which is frequently used to proxy the severity of the disability, has a negative effect on employment as expected.
Interestingly though, this variable has a positive effect on part-time employment which is consistent with the workplace accommodation argument.
Conditional Probabilities
The bivariate probit models are used to estimate the conditional part-time employment probabilities for each gender and disability group and these are presented in the Table 6 .
Consistent with the evidence presented in Table 1 the conditional part-time employment probability is 11% for disabled males, more than double their non-disabled counterparts and 50% for disabled females, just over 10 percentage points higher than the nondisabled. Table 7 shows the effect of changing the coefficients in the part-time employment equation on the predicted probabilities, whilst all other components are left constant. If the non-disabled males behave as the work limited disabled their predicted conditional probability of part-time employment would rise to nearly 16%, an 11
percentage point increase over their own conditional probability. Similar for females, the 18 The 'other' health group is not significantly different to mental health for females.
probability rises to 58%, nearly 19 percentage points higher than their own rate. It is clear that for a given set of observable characteristics and selection equation, the coefficients for part-time employment for the work limited disabled increase the conditional probability of part-time employment.
These unexplained gaps reflect a combination of differences in preferences and employer discrimination. If instead the coefficients from the non-work limited disabled are imposed on the non-disabled the probability of part-time employment rises only slightly, by less than 1 percentage point for males and females. Thus, it is the work-limiting nature of the disability that is driving these results and under the assumptions of DeLeire (2001), this means that the majority of the part-time employment gap is due to the role of part-time employment as an accommodation for a work limiting disability. The effect of employer marginalisation, albeit a lower bound estimate, is very small, accounting for only 7% and 3% of the unexplained disability gap in part-time employment for work-limited disabled males and females respectively.
Conclusion
This paper identifies the concentration of disabled workers in part-time work in the UK, a feature shared with recent evidence from the US. Using a bivariate probit model to control for selection into employment this paper models the conditional part-time employment probability. The evidence suggests that the probability of part-time employment for the non-disabled would only increase if they behave like the work limited disabled and not the non-work limited disabled. This is consistent with the work limiting nature of the disability being the principal determinant of part-time employment and, following the assumptions of DeLeire (2001) 
Notes to figure:
The sample is restricted to UK employees of working age and excludes full-time students. Data are obtained from the Summer quarter of each year. The definition of work-limiting disability changes between 1996 and 1997 creating a discontinuity in the series. 
